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= (54) Title: METHOD OF SCREENING PHYSIOLOGICALLY ACTIVE SUBSTANCE 

= (54)f6M(D*«;: ±35f141fcSa>x*M-->^& 

^ (57) Abstract: A method of screening a physiologically active substance which comprises (1) the step of contacting a transformed 
yeast, which can express a foreign protein and shows a change in the growth state under the expression of this protein compared to the 

fS| case without the expression thereof, with a test sample, (2) the step of culturing the yeast under the conditions allowing the expression 
of the protein, and (3) the step of measuring the growth state of the yeast, and in which the test sample is judged as containing a 
physiologically active substance in the case where the growth of the yeast is lessened or elevated in the presence of the test sample 

£1 compared to a control case having no test sample; a yeast to be used in the above method; a physiologically active substance which 

Si can be obtained by the screening method; and a kit for screening a physiologically active substance which contains the above yeast. 

o (57) ma: *s&sp!i±, (D«a^>/^e*««Ri«e'eifey. t^^^>^n<jamm.Tt)t-<x§m.T\^m^ 

£J$#-r-5x;fI, fcfctflc(3)iai$S<B±Wtfcag£aQ3£-r-5XS££*, W.man<»im&.TZttm£ LTttlfcia 
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m m m 

A-^^iTiiu^nTv^ ^H^, os^m (2001) mmm^, 19, 

H94-H98 #m)o fctx.^ Tob zmmmmizmmmmzitz tfflmmmmm^ 

^T^iv^^^tlTV^ (fc£^U£> Suzuki, T. , K-Tsuzuku, J., Ajima, R. , 
Nakamura, T. , Yoshida, Y. , and Yamamoto, T, . (2002) Genes Dev. , 16, 1356-1370 

#$o<, zL<Dffl&mmfflm<DiEmfcft¥*%~x&\$^w~z&z&, Tob mm 

M<0 G0/G1 »^jdh^J;^G2/^^ff±©W^fcil#bT^*t>(Z)i#^&n^ 
* >/\° ^ » to**R^ B^© 3 7 r P 9 - £ b Tmmf 2> Z\ £ Wtk®. $ tXT V> £ . £ 

Yoshida, Y. , Tanaka, S. , Umemori, H. , Minowa, 0., Usui, M. , Ikematsu, N. , 
Hosoda, E. , Imamura, T. , Kuno, J., Yamashita, T. , Miyazono, K. , Noda, M. , 
Noda, T. , and Yamamoto, T. (2000) Cell, 103, 1085-1097 #HS)„ Tob tt, 
n^sfl-frfcrnft^ft* Smad fc«S'&bT#^H J ?(BMP) 5s*fi-)V&1toMV. 
BMP ^#^/^#^^BS<Dii^^«fc^^b^^®bT#^^&M^ll/TVi-S £<h#* 
9i5j&>tc:$*lTV*5 (fct^fl Yoshida, Y. . Tanaka, S. , Umemori. H. , Minowa, 
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0. , Usui, M. , Ikeraatsu, N. , Hosoda, E. , Imamura, T. , Kuno, J., Yamashita, 
T. , Miyazono, K. , Noda, M. , Noda, T. , and Yamamoto, T. (2000) Cell, 103, 
1085-1097 #$0„ 

Scfc, Caf 7 7 5 U - 1 ^ W^S*^ &nTVi§, Z.<D?>^P 

M\iZmm&'Sn?'<X<DnWL£.yMZ&&.'?%o Cafl U CCR (carbon 

catabolite repressor) 4 £^bTlfflM$fcJ»£^£ £ tmm^^tiX 
(fc<£:.7U£, Chen, J. , Rappsilber, J., Chiang, Y. C. , Russell, P., Mann, 
M. , Denis, C. L. , J. Mol. Biol. (2001) 314, 683-94 33<fc^Bai, Y. , Salvadore, 
C. , Chiang, Y. C. , Collart, M. A., Liu, H. Y. , and Denis, C. L. , Mol. Cell. 
Biol. (1999) 19, 6642-6651 #$0 . Caf 1 \t Tob i^BSf^fflf^ C hifi 

%lt>nX£> D , 2 -3©H^S^fflt5 21 ite ioTlfiflUfc^^T GO SHfr 

#Hfi 2001-211782 (12 1) #BB) . 

^>A^»CD«3fi^«s35«asnT^* (&£;?Lfc^ 2-418^&$g (ftrfffW 
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Caf 7/5 U >rt&nm<Di£%M<D G0/G1 l0tt^^> tfir ^BmzM^-t 

^mu^onmm^mm^nx^vK^mmmtu^mm^y). can 
LttMftm it Tob hmmvfcm zmw?2>mmz5£m^mm& i^/fe l < 

trL^J t & 3 £ o 

(3) ^«©^W^§aiJ^T§X=g, 

£^-> &&u,m<D#&&T&Mm£VT&mumo&tETizmmm®^i)m 
r%v< fefa±T&m^zmmum*\z£m&myow&&&~rz> tmfeTz. £ 

C3] sffi^>A°^M^ ^%mmm<Dmmmmmmzm-^'r^^ >n?m^ 
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C5] JIM (3) l:*^tiS©§fti£, n#<£> 
CD ~ C4) Vim^fB«<DX^U-->^^ 

C6] mnfcWkmm*. mmm^^mvrc%<D^$>^mm en - cs) ^-r 

^T#j#UT&£*>(DT&<5MfB C7] C8] SB«O^Kfem##, 

CIO} #Mt^>A^St/^ ^?Llim©MM^Ii5^M#-r^^>A 0 ^K 

ci id ^?L^fflBa^^j®M»!s@«ifcgi^-rs^>A^^, ^%mmm<DG 

Tob 775 U-JCM-r^>^>A^K43cfc^V^fe« Caf 
3^>A^Sn?&£, MfB CI 13 IEm©^»ifSJ»«> 
CI 3D Tob 775U-lClt§^>/^I^ ^•OT^y^@B^J(Z)N7K^ 

(b) @a^!l#^- : 1 <Z)T5/Mi3^JiC^ViT^^< /^S©^ 

^> fain, W a *> u < ttti^tt^r ^ / «e#i & & ^ > a ^ o 
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(c) gB^o##: i or-ismmmtommm— &&2o%w > ±7?&&ys.;mffi 

(d) N 5fcJH^6 1 0 0 7$/BI^**T?©fi«fc*ViTffi5lI## : 20757 
mSH^iJ £ OSB^J ra— ' 20 % £*±T & S T 5 / BIBB^ * W*T S ^>/^ST25 

CI 4] Caf 775 U — teJR*r*^>/^jta«* 

(a) ia^J#^-: 4075/»J§tT5^>/^f, 

(b) |B^J#-^: 4©75/miB^J£43^T4>&< £fc l^©7$/HiS®^ 

(c) @B^i#-^: 4<D7$sMmm£<z>mnm— &&2Q%£k±-v$>z>y*yMm 

C16] ffrlB C6] IB«©X^U-->#2f8sffl©, Bf«iB&*SlUTfc£i& 

fa C7) ~ c i virn^flB*©^»«sife»*, 
ci7] mm ci] ~ C6] ^nfr\zmmo*2v~~>?^mz&.r>%t 3 

C18] BufB C 7 ] ~ C16] ViftlJ&^CllBife^^^^-e^S^a^^ 
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m 1 0(1 foaaHS^^Abfc YPH500 a ^JM^#®*tfttft|ft&n%TH' > ? 
&S D 

H$ 5 H«, fo* «€rP£#Ab7c YNN27 

So 

So 

/oft«fi : FSiAl& YNN27 tilWO^OlX^^^ 
S 9 BN1YPH500 atfc^SMgffettfcc&ttS pESC-TRP ©#fe^CD^^^TT 

# n - 7s >f)vnmMmm-v $> s . 
^io ei«,yph5oo am&nmmmz£>ftz> pesc-trp-^ ©#tii©^& 

^11 Htt, Aca/i lfe?S:iAtfc YPH500 a«c^«tejfc#0iifcfti»&^r 
EITa&So 
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H 1 3 Aca/J IfefStAl/fe INVScl *JBKIE&#0ii»ffiJft£*f EI 
Hi 4@H hcafl mfc^&mAVfc INVScl lfc^»tg&#©i&*ISc©#x;*^ 

hi 5H«, foftate^i: Aca/m^&#Abfe invsci mmnm&fcomm 

Hi 6Htt, ^oAjt^t Aca//at^^Abfe INVScl 8cJBSHEJfc#©#* 

Hi 7 0lt ro6«^^SAbfeYPH500-12 ^ (p") JgK4E&#®*8$iiffl|fl 

HI 80«> 6 9«PIW*5lbfe^T?© fo&fltfc^&^Abfc YPH500-12 p 

HI Aca/i jft^&SAbfe YPH500-12 » ( p ~) ^Mfe^#©ii5fiffi 

H2 0@(t 4 5P&W#*bfcl$jre© Aca/m^£SAbfc YPH500-12 #fc 
(p~) figlft©^il0^XX^>^D^T'f ^^Ott^S^-rHTf**. 
H2 1HH tobmm^t hcafl »^£2gAbfc YPH500-12 ( p ") fl^fe 

12 2Htt, 1 4 4NpM«HILfeNfjjltT?<0 tobtit&rF-t. hcafl 5tfe^^^Ab 

YPH500-12 (p-> mm^m^<Dmmm(D^x.7,^>^uyT-^ >#<Dmm 

H2 3Htt, /cJt*e^*«CAbfcYPH500-12 » ( p ") ^3ti£&#:<Z>*fmfti8£ 
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12 5Htt, lcmm&iT&mwrcTmm-n&i <p-> 7£S?fef&#<z>ifmEfi 

H2 6 9 5B#P^*bfcB#^T© 7cJcYF YPH5O0-12 4fc 

%2 7Hlt 4@^(7)^^^-^|l|Bt^^T fo63t^£i*AL£:YPH500-12 
f§2 8B», fo&m^£&AbfcYPH500-12 tfc (p-) ^KfegMfc©^^ 

^ fo&«^£^AbfcYPH500-12 $c (p-) Tobtt#&fflV^ 

/oZ>»te : J 1 £SSAbfcYPH500-12 #; (p-) ^RfeJft^©***© myc ttfr&ffiVi 
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2>®m^\zft%mmm<D go/gi »i©ttrt^^^ifcfi$4^5 5ft-& 

*?L^M<£> G0/G1 ^OM^i/^;V^^g|#T^S : ?<h|wJ^ 

tkmmvkmm. & x ? u - ~ > & £ £ # s . 

MfH (n) tfmtbznz t^smmzmm-rz ^mmo^miz^o, m 
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*v^ 0 r^w^o^^cfco^T^^j tit, m-m<D&m?>^?m*m 
r^u^^wj iiu. m-m<D&m*>n?n<D#mmi : \zdb%>mnmfcmx 
MM&mzmm<D&mmm\zttisTMm<Dmm*m?&m<D/^7 wx 

i»fcM#tS^>/^ST?*4. ffTfe, *¥L»0&CD G0/G1 

n ct, r*Amiij&® go/gi I©tti^^mfii(:i#t§^>/^1 

GO m&*> Gl «B^<fctKGl»>e> Sg8fcMSiSigfc||^b,-e©5iff*fe«^jh& 

M^m> v^fczomffiM, W-jiuEvw^m. ae^uftg©*^*. 
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wr, Tob 775 u— \zm-?z>&>n?n, caf 775 d-^m-t^ ^>A°^fi> +J- 

^^U>7 7 5'J-l:It§^>/^I, CDK(cyclin dependent kinase) 775 
U — 9 >n 7 M> Rb (r e t i nob 1 as t oma) 775U — Mfef- M% \Z %> 9 

^WcS*r£^>A°7®, GADD45 (growth arrest and DNA damage induicible) 

775 u—mwrM^nzmT^^y/^ym. E2F 775'j-^>a7Si:st5 

9>n?n> P15 77 5y-»fc^%l£«t-&7>A°7M, Pl6 7 75'J-lfe 

^M^cjg-r >A7®, Arf 77 5U —m.mr?mm\zm?*9>n>7'3A* mu 

775 U— 3*^3^1 i~M-T£;7>A7 ft, TGFJ3 775 >J— JcJR*T £:7>A7St, 

Tob 775 U — fc«*rs^>A^H«, ^©75 7 »I2?fl© N *«HK«fc, ® 
flf, @2?!l#^: l^^-rT5ym@H^Ji:1B|W|tt$feo^llOT5y^B*^e»/fe 
Sffil^Itt«B«S^r-r*. fct, M58*>/^»£LT«, (T)N ^s^^sa^i 

£W©f£T£ t> 7c £b5£*>©T&& PSD, f©N*«IHI:, E#l#-i§- : 1© 

T5/miB?ij^^viT^< tt)io©75;i^i0^ mw. mxhv< 
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100 r 5 /iss^TCDMns^ 2fc^"rT5ym@H^e>j^^ box a 
(grbox h*>^o) t.m- \-£n&-2t>\zmm&<Dm^mm m&uftmm 

t%Z\t-t)m£nx^Z> 0 Tob 775 U -fcjrr&# >A*7!«£teU ttilE 

ffil^ft^fc, M§M Box A fcin*_TlB?iJ#^ : 3 \z5i<TTS. J WMMfr Box 

b tm$n&mmu&i&&<Dft&tf&bnT^&h<Db&z>o box a&j^box b 

fc^^TteU Tirone, F. , (2001) J. Cell Physiol., 187, 155-165 £r#M£n 
fcV> e m%-l£. Box A&^Box BO#fe^^nTtr^ Tob 775U-icMt 
§^>A 0 ^KtC^ViT*#W^ne»©T5ymiB^J±CD^fi^^-&^ hTob « 
N5fc#§^<b 40~58 mz Box A £ 76 ft~95 &\Z Box B StU, hTob2 fc£ N 
£> 40~58 mz Box A £r 76 &~96 Box B §f Pc3 N 5fc>Sg#> £> 50—68 
tefcHBoxA £ 124{£~143teK:BoxB h Ana N £> 42~60 Box 

A$ 88>f4~117^:^Box B mBtg3 « N * 42~60 Box A § 88 

&~117#:K:Box B £WU hPc3B N £> 42~60 Box A£ 88 ^ — 117 

mzBox B &m?Z>o ioT, Tob 775 'J-}Clt5^>A^SttTtt, 

<D^T\zm&<D^(Di&T%*t£Zv?z%(Dx&%mK>. N*s^e> ioot 

<«20%1^±, <£r)#?£L<fci: 35%£Lt, ^^{I^KI* 50%£Ui, 
$f^U<«65%^±, $6l^tKS 80%£LL, mzifrtiLOt 90%£Ui, 
U<« 95%^±T?&£X5/^@H^J£Wt-£*>A7MT&oT%<±: 

Tob 775 U-fcM-r&^>/\ 0 ^»<hLTfcfc, Box A &«£lKBox B ^^fcWT^ 

Caf 7r5 y-id«T3^>/\°#St«,hCafl fcf^l£n£ohCafl te@E?U#^: 
4£^-T5/MIE^£&£#>A 0 75tT&£. Caf 775U-lcM-r^^> 
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ftU nx b < SB* &^rr 3 7 ^ y KSBJO S 5^>/^RTf*oT l bJ:<, 
1H^|J#^: 4©r5yKfi2Wfc©KWWI— tt««, #£b<tt20*EJLL, «fc 
9£Fi;b<fc£ 35%£LL, £"bfc£PS:b<fcJ; 50%J£Ui, $ £ fc8FS b < « 65%£* 
±, ^^\Z0^V<\tSO%KK±, mz9f^V<\A90%& t ±. SfcEPS; b< fc£ 95% 

fc45, 1MB l"/!>&< i^j tttl «bb<tt»ffl©3KT»S. Site, 
m\z^x tn^S^j SK**ttT$yM^lTN*fl(|^5i6 

BfeS2S£«fe)£bTfc^&fi:©i8:&S«£U #c^T, J£$£^©@a^m^f*i©75 

y^so^tT, ^iHja-&«Btt©»*«!iD, #e>n^M^ 100 sits £ 
ticj;D#ffi$n^>o iB?»JH—ttfcj\ mmmmvyh* mx\t. blastp, fasta 

^©* v V V - ^ U— fc: X fjffl UT^fe 3 H # £ . 

Tob 7 r 5 U - fcJR*Ta* bTfcJU Toth Tob2, BtgK 

Pc3/Tis21/Btg2, Ana/Btg3, B9. 10, Pc3K, Pc3B, B9. 15 mifi&Vf £>n&o Caf 7 
7^ U — fcMT5^>/^!§f£bTte, MlUt. Cafh Caf2, P0P2 ft 

u>a, -tJ--r^u>B, iJ--r ^ u > di, D2, D3, im ^ u > e m&m? sns. 

©«ttfflfi:*»ttcD*sttj|BT«»bT^SStt^>/t^H(feb<tt^©WJt) 
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#?£b< ft 5-100, 000 2£>fc:#F£L<fc}: 10-50, 000 #££?£U< 

« i oo~ i o. ooo 5 / £ & & ^ y ^ f t & & oifi&m-v & & . *s 

0Ut, cfc i9#?£L<te: 5-100, 000 SS. S6lC»*b<tt 10-^60. 000 a*, ft 
£0 * U < « 1 00- 1 0. 000 <D 7 5 J Mfr & £ ^ ^ H £ £ £ 

•5c fllfcfc^ MMW©G0/Gl^©«l*I->^;i/e 

#389! £ l/TS, Tob 7 r 5 U - izMT £ *? > A° ^ J; / £ £ \t Caf 
775 U-^MT^>^>A o ^«S^Rltg^:fe©/0WSb<> tfTfe Tob 7r5 

^■pjtefcfe©^^*^. Tob £ cafi zmmzte^-cmmizmm 
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T&o strv&Z.. Tob 7r5 U-fcJR-rs^W^HSS.fctf Caf 7r5 U— (CM 

^>/^ItLT Tob, Tob2> Btgh Pc3/Ti s21/Btg2. Ana/Btg3, B9. 10, Pc3K, 
Pc3B, B9. 15 Caf 7 r ^ U — W^ftt bT Caf 1, Caf2, P0P2 S;fc, 
Tob U— ®^>/^lt Caf 7r5 U— ©;? >A°^3f ©M^-fr^ LT, £ 
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HCD«t5a:»51^^^— tt, #J;Lfc£, if^^-ttT»&n§ YIpgK YEp 

Sambrook et al. , Molecular Cloning : A Laboratory Manual 2 nd ed. , 
Cold Spring Harbor Laboratory Press, 1989 ##jB0 o tufBy^T.^ F^^:5? — 

ttm m^>a°^m> flifcfcf, ^^;^>/\ o ^sf©^ga*^#*if&3 

^W^bV^V^m^?>> YEp J&lMSl^. *>L< 

* - ©«^ft«»ftJttt*tH5 V> £ V> 5 £> YCp m © Zf 5 X 
SR^^-tUTtt, 0y*.&, YEp24> YEp 13 

MSB^a^E-^-tbTfi, WAH M#Bftl^ AOXU GALL GAL7, GAL 10* 

lac4. pho5, suc2m<D7n : E—&--'t>mm\zmm2n2>o #i$i<dm, 
mwmtfzn&o &rc. mmm^Mm^mmr^mm^tvx^ lew, ura3, 

TRPU HIS4, ADB2^ffimi^n^>o 

ttpESC Yeast Epitope Tagging Vectors (Stratagene ftftg) ^•&mvf*>ti2> B £ 
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Tfe> fftfB pESC Yeas t Epitope Tagging Vectors fcte^^^TV^CDT^n 

\t. 5?—>rt>9 (GenBank) J: 0 A#T»Itn?&5. R*^>A^K©»3«^«i: 
l/T0'>^MW^R*3-Ht51fi : F©ll*iWfT^<. W%.&* Tob 
U-~JcMT^^>A"^H^ck^Caf ^y^U-^-r§^>A 0 ^M^^-n 

: (T^-fey ->a>#*§- : D38305 (b h) ; D78382 
/o£2 (T^-fe^v-a >#^- : AB035207 (b h) ; AB041225 (T^X)), (T^ 
±y i/n : X61123 (b h) ; L16846 (^X) ; X64146 (G. domes ticus))> 

pc3/tis21/btg2 (T^-feye/ a : M60921 (^yh) ;M64292 (x^X) ; 

Y09943 (kh)), ana/btgZ (T^iry^a >#^- : NM006806. 1 (b h) ; Z72000 

(V^7X))> b9. 10 (Ti7iry v-a >## : X73316 (X. leevis)), pc3B (T^-fe 
y->3 >#^§- : AJ271351. 1 ( b h) ; AJ005120 (T^X)), 15 (TP±yisa 
:X73317 (X. leevis)), cafl (TZ>±. y is a >#-^ : L46722 (b h) ; U21855 

(T^X)), pop2(Tt7±:y v-3 >HMf:D12807 (Saccharomyces cerevisiae ))o 
£fc> pc3K$$£.Z$ caf2\Z-D^XU. Prevot, D. , Morrel, A-P. , Voeltzel. T. , 
Rostan, M-C. , Rimokh, R. , Magaud, J-P. , and Corbo, L. (2001) J. Biol. Chem. , 
276, 9640-9648 33 <£t£Beko, Z. , Sopiczki, M. , and Carr, A M. (1998)Mol. Gen. 
Genet., 260, 434-443 £#H£nfc^o 

'&znfrmmmmz^T<Dmmzm^T-tt<D7?^^-*fcMv, mm 

DNA £ L-T, t h©£VADNA &b<fcJ:cDNA M^'J-ftffl^T^U 

£jg*LEJ& (PCR) £f?5 0, M^wt^K, fclfcfcJ!, v-^^ 
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mX\t. Tob :7T^U-fcb<teCaf 77$U-i:It§^>A^SilT, 

t&fB-rs^or s ymMmz35^x'pta< ^fei^oysyiis©^ fl- 
an, #Afeb<«gm^wr^y^/m@a^j^wT^^>A°^»o^^mM-r 

imozm^z #—*m\*xftxy£&^o m%.u> tob%v<\tcafi&sm 

— cafl &^mVT?£&im(D^m'<!7& — L&m^T,m^Z tobt cafl 
©HSi^^ — rtfc&^T, tob cafl ©^^n-^nS'J^^yn^E 
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^-:*-£:fcfcR»e^§Jfe6#fc#AU ^£D^0W^£&&ck5fc: 

MZ-tt. ffiWJ^V&te (Ito, a etal., J. BacterioL, 153, 163-168(1983)), 
*&§??Lfe (X 1/^7 hn^ I/— i/B >m (Hashimoto, H. etal., Appl. Microbiol. 
Biotechnol., 21, 336-339(1985)), ^Db^XhS (Hinnen, A. etal., Proc. 
Natl. Acad. Sci. USA, 75, 1929-1933(1978)) ^C«£D, if^fl^itS Z. 

mz&x>mnmm^ntmn*mwc?z><> n^nrmm-zmm&ynzm. (%v 
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mizmm. mm.^^-v % £ w fr* mzx & d , mm om^ummm. ^ <d 
mmmz&r). '&m<DM&\z\z, ^ h^>wym<Dmmv>mwz&r), ± 

Wfc&gfc ATP ^I#lT^§. lot, 5. h3>FUTDNA<D-gB&3^J3:£: 

mMB^m^fe^mjE^m.mmt-y-^ 3L>^4 ^ P i37~i47, i98i 30 „ 

fi» ^J^.^, Burke, D. , Dawson, D. , Stearns, T. Laboratory Course Manual 
for Methods in Yeast Genetics, 2000 ^/K, Cold Spring Harbor Laboratory Press 
(2000 fcfB*c£nW£ 0 -T&fr-fe, iiSl^^^A^nY-f K£^trJg 

te> #J^.te^ Boone, Castenholz ^f, Bergey' s Manual of Systematic Bacteriology, 
I2K, Lippincott Williams and WilkinsTU (2000 ^) \zm&£ LT|3®$tl 

*.fc£, D-y%as.izxm> ^/1ry*n5tXl, ^;i/-T ^nv-firXS, fcf^ 

X • •fel/fcf5/X (Saccharomyces cerevisiae) . S^V/U* y # o a tX • 
(Schizosaccharomyces pombe) LV^ 
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X (Kluyveromyces lactis) ttTmizmtZMmt bTIt 09&fc& fcf* 
r • /Uh'JX (PicA/a pastoris) £>n£ 0 

mm? >rtpnfiwm<DMm&&z$/£frfeftMzmT%mBmm\zftm i^mm. 

ti&ftmm^, ^<Dftm*ti~x&\z^uT<&m2t^z&^T%m*<Dmi£& 
*x~x&\z-z>^T<Dm$zmummmmt£nz>o ^mumu^mmnmrntcD 
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ma-r^t ^^HCte, 

(2) m& >^2M*mmis5 %&ftTizmmm*mm'rz>x.m, &mz 

(3) mmm<D^wm&mm~tz>j:m> 

\zmmm<D^f)my^v<^±r^m^zmmu,n^\z^m^mm^^ 

&rzteftik\zMT%MBmmizftmvT§i^m<Dmk mtuz. ^w^>iST*> 
L<ter*Ui) Mfsfeott^ens, tot, ^^©#&r^Mffi^> 

%>%m&. wtmun<D#&&T\z]t^Tmn<DtkmmTLrzm, mmuw*<D 
mfttt* mxu, mm? >/^mmz^v. m?>n^nm(D^m\znvm^ 

mfi Tob <Dm&, ®LWinm*ft$EZ j && z\ £-v®.mm.m<D#&$ET\zik'<Tmm 
<D£.^tffa±vtzm&. mmmum*<Dj&frfe rob <Dmm*m.m~t&mm&& 

£i§£\ Caf 1 Tob <h*BSff:Jl VX%:(D%h$k^W'T%> ttfimZtlX^&^h 
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-*fe^mSM©yn^-^-^^fflRrtiT&§o JBrFfc&v^Tfci, WE©!!!! 

rc^^ti, ffi^4»Wf^©m^e»#e>n^ttw^J:^ns7&>6>3i»^i$n 

is (i) \z&^xmm&&wiuw£mMts&z*mtemzmfe2n2>*><DT? 
\zm* 0 is (2) T?ttsi^>/^»*58sts*fl i T, -r&frt^ 

£©s««, m**, a«*»&**§i©fcfe©««atfc^jD-r-5iRfcrai^fcift 
im**&»iDUTfT3©##a§n?&s. *mmtz&\ f *Tn-m&&ft&&ik 
mmmmmmvrc^ mm*>n2nm<D^m.&um^&7u^-&-\zmvtc. 

®^***§l©fc»©«f*tatfc«Jn-r«iRfc:igi^fcttift6t»* 

#^^sbTfT-5o mmi&Mtonmmmm&fc mm** 24-37^x2 
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HtSJief^ fill 2 yo*— ^— ©<WfPTfc:*ttSnTViS»'&ictt, 

©i*jh'I4^ >rt?mmmk&*:~?-Tz> z.t\z£ ion *> cn 

WteSH&OJgjlSSaFr £ ?l<h&C«£ D t-^-t^ ZI £#*T€f S. H«©M* 
«^tt**»tS3lil^«lfcIgIiKL/Tmfl (0d*.fc£, 3. OOOrpm T 10 ftm<D^foftM 

^— -r^ z\t,t>w$z b < , mzu, t^^>"^ura3 <Dm*^m?>/V7n\z 
wmftfcmmz&&K7x.x?>~7uy7 L sf >tnz&?)mw$mzmm?%>z.£\z& 
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ig^^T^n^^s^fc&^-^-ra io~3oo Bt^ff ^ ©aws®-?* 0 , 

80-200 I^Wff 5©#t c J;i9$?aiT&3o 
— 2f, MibT, Xg (1) TSWt*«tt»tftaH!fc**&^Ct^tt 

WtET&ttm t LT&&im©#&TfcBf#©£W©4STa^a£> e>txfe, 

»K»©#«ET^»*©±Tr©iRi±3&«B8e>6nfc, ##©£ 
sa^>A^K©»s^#5*»w©»*©^w^»©^bfc^bftre^©^« 
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Mm/mm. zu^bt/^y, m&&m&ta.&&t>i£* ^ois^ttot 
mm. £QM&mz\tmffiMfc£hVT®im2ft5z>o 

l£^$n£t>©TfcJ:&V*. 
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&m<o§i^ifcWi<DMj£\zmmt£nz>m*<D8.m zynznizm 

mUM. flfeiffiO^XSH^^^- fiOiS, Tob ^<D#gtfL#:, # 

& tb ommmm &^®t *> £ v> . 

$ tl 5 <Z> T? & V > . 

(a) m^m^m-r^mmx^mmm 

uTommmiz^xmmvrcmm, mm, um. u^mz-m^umm^m 

SKTlZ&ttbTTjkto 
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«1 









£ coli 


JM109 


hsdRll (rK-.mK + ) , reckl, endkl, A (lac-proAB) . gyrA96, 
thi-l, relM. supEii, F'[fraD36, proAB, /acl«. /acZ^M15], 
el 4" (AfcrA") 


5. cerevisiae 


YPH500 


AM7"or, ura3-52, ^-SOl 1 ^", ade2-101°* Te , trpl-463, 
his3-4200, leu2-4l 


S. cerevisiae 


YNN27 


MAT a, trpl, ura3 


S, cerevisiae 


20B-12 


MAT a, trpl, pep4 


S. cerevisiae 


INVScl 


MAT a, his3-41, leu2, trpl-289, ura3-52 



2. mm 

M\Z^^ Burke, D. , Dawson, D. , Stearns, T. ^, Laboratory Course Manual for 
Methods in Yeast Genetics , 2000 <¥J{£, Cold Spring Harbor Laboratory Press, 
(2000 ^.MM^(D^M\Z-D^ Sambook et al. , Molecular cloning a 

laboratory Manual : A Laboratory Manual 2nd ed. , Cold Spring Harbor Laboratory 
Press, (1989 &mM<DZ£ 0 

(1) KMWommiZfe, J^T<E>J£fl!l£ffiV*fco 

• LB+Amp (T>tf>-U» JSrfiS (Amp «g 100m g/ml) 

(2) ±II<Z)ffi|toit«, KTO*i6*fflV^. 

• SOBJgftfe 

• SOCJ&ite 

(3) #*19^©**Ic:W:, «T©«»Sffl^fc. 
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• YPD H^Jgifi 

• CSM $t#i#ili! 

• CSM-TRPJ§ife 

• CSM-URA^ffl! 

■ CSM-TRP-URA mm 

3 . tills 

&9&M<DM.ffclZ-O^T\%. StWBfcO^ Burke, D. , Dawson, D. . Stearns, T. 
H\ Laboratory Course Manual for Methods in Yeast Genetics , 2000 Cold 
Spring Harbor Laboratory Press, (2000 30 ^cMMffl^^># Sambook etal. , 
Molecular cloning a laboratory Manual: A Laboratory Manual 2nd ed. , Cold 
Spring Harbor Laboratory Press, (1989 *P) CI 

• TB (Transformation Buffer) 

• 3M b U #A (NaOAc) mm (PH4. 8) 

• *J )Vo. — .X/t y 77 — (Glucose buffer) 

• 15KSDS-0. 2N NaOH (7°^X^ HJStHffliS* I I ) 

• TE 

• 10XTBE 

• F : tfX(30:0. 8) 

• 1. 5M Tr i s-HCl A* ?7r- (pH8. 8) 

• 0. 5M Tr i s-HCl A* y77- (pH6. 8) 

• it>^;WN*^7r— (Sample buffer) 

• Electro-blotting A*y7 7 — 

• PBS 
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• TPBS 

• 0. 211 BfcfcU^A (LiOAc) 

• 70% #>JXfl/>^'j3-^ (PEG) 

(1) *i!§m jmio9 omnfem 

-80 < C7?^#bTfe§ JM109 ©3>tf7 L > hffflflS 100 At 1 Sr?iC±T^b, 5/zl 
<D^^X^ HDNA^iP^.T5!KJhT30^M#«bfeo 42*0, 30 Mb- h a v V 
&ffofc^±T 2 SOC 0. 9ml in*.TJ; < ii^U 37^0^ 45 

#B3ig«Ufco Amp Jgjg 100/zg/ml © LB + Amp 37"CT— * 

(2) ^775 FDNA^+MWSH* c^attm) 

30ml LB + Amp^#ig^ , rit«bfe«#:^^^^--^{C^bT^ , r8000rpm, 
5 ^Kl^f 5 21 1 fc«fco tmm\Z 3ml ©U A»*(5ig UV 

5P-A/lml ^-XA'7 7T-)^m «*3&>fc:8?#b;fcffe* 2k±Kl 5 
itfc. 4ml <£> NaOH-SDS 2gi£(0. 2N NaOH-1* SDS) *Jn^.TifS'^*>fcS'&b, *R± 
}:5»Slfc. 3ml © 3M NaOAc (pH4. 8) £2)0*., 8K>*>fc:ig'&b, >jc± 
fc: 10#|BJ#«b}fcSI, 15, OOOrpnu 15#Pb1, 4*CT?3IM>*fT o fc. -hfifSfrbV^ 

a.— ^ic#b, 6mi ©-r V7'o/^y-;i/^]Ejn^T-2o c c^ 20 ^nttbfct, 

15, OOOrpm, 15#|BK 4 < CT^i>§fT^^o tfcJ££ 2ml <£> 70XX^/— ;H?«s#Lfc 
300^1 ©TE IC^UTX^^^H^^ (SfitftflD fa-yil^L, |?)D< 
300 At 1 <D TE T^fa-^5^tTX7^> \*)V7 (S&fitt) <?3.—znz& 
VTc (fj- 600 At Do 6/il © lOmg/ml RNase Sin^T 37*0^20 ^M-r>^d.^—b 

b?ci£> ^x/— 3 0, z pntfui/ Attain 3 m, x— ^vjaaj* 3 mff 

ofc„ 120 1 © 5M NaCl 240 At 1 <D 30% PEG#6000 ^in^TM-n bfc^- 

20 , CT 40 #|H1#SU 4 < CT30^M^gbfco UOOOrpm, 10#|HU 4tT^l 
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ffilsfdo 4. 8 At 1 <D 5MNaCl f&tfct. 192m 1 Jl/SriR^T^U 
30#5a#fibfco 14, OOOrpnu 15#|RJ, 4TCT3t;£>bfc^ Sfcfgfc 200 M 1 CD 70% 
X.? y—)l&tiQ?LTm. J $>frlZifcm&m*of£o 14, OOOrpnu 15^1, 4 < CT?^bfe 
mtfc«&!ft5l#>:/Tf£»U 100m 1 ©TBtC*#Lfc. ^-Ot, 0D I60 |SR^«^ 

(3) PCR$£ 

98*0- 30 fj>m. 60*0 -60 #59, 72*0 • 90 g>IHJ©tM 25 1M 

^#T?ffofe, 5ng/jil W>y;i/DNA10Ml fc^b 50mM ©^^-fT-^tl^ 
tl 5m 1 "fO, NEBX10 /V;7r-S 10m U 4mM4dNTP 10m K NEB Vent 

Po1(2U/mD£ 0. 5mK M@7K£ 59. 5m l tlP^Tih 100m 1 fcWSEb, ^rtliZ 
lOmg/ml CDBSA£ ImK 5^7;]/:*-'f 60m 1 #P;LTHJ&£fT o fc- 

(4) 7^P-Xyj^i3tBLtc};S DNAOM 

fIifflC«koTWfil/fc^7X5 HDNA 5Mg#£ IOOmI ©^T0JPS#^T 
Loading Dye 20 Ml ^»P^.T120m1 tbfc, «5tftclb£B r^a.— My 
H (^iS^)J (tt^ttT bV\*>X§|) CD 6mm cDifrgcDn-A 3 o& 1 
J;5^irD^r>^-^T#^> 0. 7%CD7#a-xy;i/£f£§SLfc 0 120m1 © 
f>y;i/&y;ViC7^7^ bTHc»£ffV>, ^IfriHT^ 365nm DNA «J D ft 

fee IlIJRb^y;!/^ 250m1 CD 0. 5XTBE AD0^*f^zL-^iCAn, ^tl^zL 
-try Ffc-fey M,T3I*©#IrIK:8c»£ 30 SHWfx^ *©8B£#|*IK:S§c»£ 
30 j0>RflfTt?fc. 0. 5XTBE SHIiKbT^a:/-;i/fflmS 2 EK X~x-;M&ffi£ 3 

(5) ^7X5 HDNA ©/jNXdr-;l/gHi8fe (5-^7^) 
X*/^>W (S^iSSD ^a—^CAofc 1.2ml LB+Amp»t#««Ifc^HIB 

mVTc^cmmou D--S»il, 37"C, — fit^Mt 12, OOOrpnu 
l#IH»i>U&«, IOOmI O^n-XA'^r-^P^T^l^^XU ttffl. 
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&7&±\zmmVf£o 150 M 1 ©NaOH-SDS^|£(0. 2N NaOH-13! SDS) £2JP;?U ^o. — ^ 
^±T^|goT^^lcMiffe^ Jk«t>fc5^n»«bfc. 150m 1 © 3M»»*U 

>)A;t7 7 7-^p^Ti^Ufct, 500 At i <Dy 3L y —)v^mxxu^v. ±v.x 

12, OOOrpnu 5 #W©a£ifr&frofc. ±M (#& 500m 1 HJJDO £gij©^:x— :/te:^U 
^* (500m 1) (Dy aa^JVA^M^X A°CX 12, OOOrpnu 5 $HW©jg'fr&fTo Jfc. 

±jg G!§ 400m1 miR) feguc^a-^te^u (800m l) ©x^/-;i/£ 

JP^_T<fc<^if, -20"CT?30^M»iBbfc^ 4t, 14, OOOrpm, 1 O^MOS^ 
&frV*,tfcJRte 200m 1 © 70XX*y— ^&2ra*T«<i!'&bfc. 4*C, 14, OOOrpnu 
5^KSI©flEi|>SffV^ ttm&m\i$>°7X'nmt£1kfe®i, 20m1 © RNase AD TE 
(lOmg/ml RNase 1m1-TE 20m 1) tZf&ML* 37*0^ 30 #IW-f >^o.^— hl/fc. 
Kflfc^7X5 F DNA SffllBBMin?&JSU «^«c»Kl«kS«IIB&ff o 

fee 

(6) »9©7*9t£» (ifi'Jf^AS) 

5ml ©YPD*#*&mfc»#£ttnSU 30*C> — &©iiui§S2rfT o fco 
"fe© lml £ 20m 1 © Y?VWii$igi&\zmML, 30*Cr 4~6 H#KU KU (Klett unit) 

2X10 8 cells Kl^:S«k"5fc«HI?at©**tHICL'TW't)i:D, 50ml ©js^n-:/^ 
#Ufco ^MT? 3000rpm, 5 ^©^frSrfro fc^L 10ml © TE KlMBU 

RlfilfcSfflT? 3000rpm, 5 ^MO»iC?*tf ofe. «fc«£ lml © TE KlUSbT lml 

©o.2M mmv^v&mm&uaz., zowivsmmmvit (^>^>hmm^m 
mr)o ^m^u>\d^->hmm^ 2oomi \. 5mi ©^-r/tc^&u *n 

fc^ft^n5Mg#©DNA£2jn7L> 3K±T 30#|H!#«b;fc:. 200m 1 © 70%PEG4000 
SiOfcTJ; <ig-&U 30 < CT1 lf^>^-hL/&t, 42 t CT5#fi 3 1©h-h 
~>3-/^^ffo^o ^-©^-r<^4 c C, 12, OOOrpm, 5 ^IW©3*^*ff ^m^M 
feotjKiWtTfe^fc lml ©ttttftfcMDLfc. 4<C, 12, OOOrpm, 5 5HW© 
jti&ftffVi, «tm^^*Pbfe 100m 1 <Dffim&\ZMmVrc%k, CSM-TRP SJ^lgifefc 
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3(rC "C 3~5 S Fl§ibfc, U&* KU ffifctu Klet t Summerson ytnyt&Wr (Klet t 
Manufacturing^) £J;t>i8l5£b&. 
(7) SDS-PAGE->>XX^>ya^^^ >^ 

®^>a°^m©^ (r;v*u-TCA-sDs») 

5ml ©«f*«R*Xy^>H;P7 5 t a-^fc^UT 14,000rpm, 5# 

imts^^cioTiii, ^en^2, 3ia»r)3gufe- 1. 25mi ©« 

ttzRfcdKiSU 160 At 1 CD Me-NaOH £inj*.T3k-hfc: 10 frRUfmbfc. 14, OOOrpm, 
20 *HHBftit>«, ±?f £t?^y h7>*ffl^T^fc»SU, ifcKK: 1. 5ml CD^T 

10»BMl/fcft. 14, OOOrpm, 5 #IW&toUTifcJR&II|iKU ly^H^ 

#)o T-fe h>gfc#^fe5— mff^fem, 150^1 CD 1% SDS/0. lMTris-HCl 

ny 77 — (pH6. 8) tzmmv. pH i^^T? pH tftpikfrTM U CI ££*g 

fgbfc^ jBW?fe*aSTtfc***#^fc- 95<c ^ 3 ^MJP«k^^^ 14, OOOrpm, 
5 #K31'frUT±m£[HltKU Lowry *fe£rfflV*T^ 
(DLowry ^ 

^^fd^V^TWu TLowry, 0. H. , Rosebrough, N. J., Farr, A. L. , and Randal 1, 
R. J. (1951) J.Biol. Chem. 193, 265-275J JClBtt^nT^S. teDaMC BSA (# 
Jfil it 7 ;i/ !/ 5. > ) feffl^T«Jpiftlft*f^^bfc - BSA * 
10, 20. 30, 40, 50, 70, 90, 110, 130Mg/200Ml fcfc5<fc'5 te-tft^nWSEb, -^CD+J- 
1ml CD CSKSAtlT^xy Mfc 10$HW#11bfc. 0. 1ml CD 

Lowry UM^lMX. tflVryi?** a»T 30 $HWIM»bfc«, 0D 750 <h 0D 500 CDfit 
£&<]5£U »6tlfclt*6«Wfc|ftai&^b3fc. TO(CbTBW+f->y;i/CDOD 750 

MODEL BE-230 (BIO CRAFT *fc») Sffl^fco 4HK 
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10% APS (Ammonium Peroxodi sulfate) ^in^X^U— h \zW.V&&. ^<D± 

\z imi (Dmmfc&ffiv&Ajfco tit 30 ^r^eu^^ Mm7jc^^TT^o^ 
7kft&zM*m^TmDm*tcWi, mmtfMzm h?smnz.x'7u-h\zmi> 

j&teLaemmli, U. K. (1970) Nature 227, 680-685, 1970 %> b < fctfr^b^ffcig 
11. ^>/^»I ttK. B#£fc^ «, mM{b#|W|A, 1997 

&<DFHzm'Df£5 s )V&M'g7izXtfG~Dt£o /lyHSfif U y^Tac»jB©± 

s£>fc„ ±Ifclf l/^*ft;ty 7 7-SAn, "T— £ +h >:/;!/£ 7 :/^-T bfc 
3-H*SS«bT30iiA©flieKT?*»*ffofe. *»3»T«, i"Jy7**Bf 

Electro blot ting Ay 7y — \znfel-titf )V LmVJl^ S <D ?>m 6tt^hn 

•fe;i/D— *g&, 3« 3 IfcOJIfcmfcu 100mA T 1 HOT, «2R*SfEUfe. 
Li&fro&ft. xhn-fc;i/n— xl^y^x^y^^r- xic^u TPBS^-r— Pf 

Fli^^t (20 5ml © TPBS \Z 5u 1 ©— #c£tfl:&ill*.T— B# 

M«t5bfc. TPBS T 30 ^f^ig £ *> Vrc'& (10»**fc**2fi!#|), 5ml CD TPBS 
5 Ml © 2 &Jt#£JiH;Jl, 1 BSIWjgtS bfco PBS X 30 (10 

^#{c^§^^),6mg0 4-^na-i-^-^ l — ;p£2mi (D*?y— juzmMV, 
10ml <D PBS £ 5m 1 co H 2 0 2 *in>Lfct>ok:n h nt^n-xlSAn/^TSt 
5 l/«$t&. 15-30 ^(SJgt 5 lsfc&, Z>M£7)\sS.^ Mz®, 
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MMMA— 1 Saccharomyces cerervisiae lZ$5WZ> tob (htob) itfe^?© 

9m i 

^MMfflXfe t ob Saccharomyces cerervisiae YPH500 aW\zm 

^^^-<hbTpEsc-TRP &-y-7#v—->tfizmmvrco tobm. 

fc^fe. ^MBrf-^tS pME18S-/o& (pME18S <D EcdM ffi&\Z fo&3tfc^£#AL 
(1) pESC-TRP- tob<DfrM; 

PME18S- /o6 &m^X±MW JM109 <W»i£$l£fT #e>nfc^K^m#^ & 
^7X5 H DNAODPISS (fSffiffi) £fTofc 0 P^fcpESC-TRPfc^Tfc^fliil 

a F PME18S- tob&T-yJV— hth. 
7t7-H^7^V- : 

5' -cccggatcca tgcagcttga aatccaagta-3' (@B^J#-^ : 5) 
U/M7°7'fV- : 

5' -cccgtcgacg ttagccataa caggctggaa-3' (SS^JflHi- : 6) 

£/BV*T PCR £rf?V>, fo& ate^SifHSbfc. #£»nfc PCR^^r BamEl £ Sail 

T^asu^, y;v^e>oD«JDtBbicj;oT dna &mw.isfro pesc-trp ic^vt 

% BaMl t Sail tjiltm y;i/^e> (Dm D ffiUCfcoT DNA SUTiKUfeo Z\ 

nz<Dmmmmz&*Di:mw.vt£ tobm^t pesc-trp ©KfM-^ffl^T^y- 
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( 2 ) YPH500 aflcfc&tfS Tob ^ >/\°^3f (P^iMS <£^£Wl*iIfc 

ofco #&tlfe^^#^SiJ(D CSM-TRP H^^^ffi^^ViT 3(TCT 2-3 BP*1 

h^?> 5ml ©CSM-TRP Glc mtfcmMlZU n— -i&ilL, 30t;T 2~3 B^ig 
•fcdig^frofco ig^?£0. 1ml ^n^tl 2 5ml CSM-TRP Gal 1 

csm-trp Qumwmm\zmpLm^. sox:-? w Bmmzivmm^fco ^©ra 

2 H#P^i*fc Tob ^ >A°^K^^bTV^ CSM-TRP Gal IfcffcigJS© KU ffi£&iJ5t 
U ^n&C,£DI£S<2£W^i£li^Ufco fed— CSM-TRP Gal 

Tob # >/^7M(D$£m&mMVt£o CSM-TRP Glc |g#:i^ilfi{C*tmbfe^^^ii 
^©^ScTig^bfc^ 5ml (D CSM-TRP Gal M^b£: 0 

(3) Tob ^>A^^(D^lCJ:§ YPH500a^O^WRa*0D^tlT 

#«ffl(D^>A^K^^^^-T^§ pESC^^-teGdz; ynt-^-s 

<ofrmm~emmm&m*. ^(d'&x?? b-^(Dx^rcmm\zm^^.^z\t\z 

M^SibTtt, pESC-TRP, pESC-TRP- tob \Z J; § YPH500 ai&g Sffe^ffc^ 
D£>&£ffi^T 5ml <£> CSM-TRP Glc WtWmMlzWMls. 3(TC> 170rpmT? 
2~3 BmMt 5i£«£fr^ full growth £Ti&^bfc„ -e<D^ ^£<Di&mWifr 
£> lO Oju. 1 "iot 5ml (D CSM-TRP Gal |WHiC!)^#T 5—7 BP*1 
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YPH500 a; tobm.fc^<D$£M 

YPH500 amz-Z>^X*&mmffl\ZttVX KU ffi&ya y h bit 58t&$§i£flMfcUfc. 

^2 & — <D2hX$>Z> pESC-TRP <£SAUfc2#HB£Jfc^ fo& jtfo^cDAofc 

pesc-trp-/o6 £ ^ a l t-m& \z m z ^ \z fk-mtfm fr^tc -rtzt>%> pesc-trp-u 

2, 8 lCjt^pESC-TRP-tob-6, IK 15 flfcfWWcfe J: tfttfltii^ 
1ft^ra*«S<^:t), *BJfiS££#/hS <&*££)&> 5* pESC-TRP-tob-6, 11> 15 
Tytt^WttJB^ffiL^^nfcfcWje-e^rS. ZWmMfrb YPH500atS|cfc::j3tt5 Tob 

I^T^W^^* ; S^^^--©^©^^3i^^^T< & <h V> 5 £ £ hfrfr 
ti^o £fc> ^*<Z>^|5gTe^^S^jSe:SJl£^J;^TTob^>/1^Hfc: 
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fgmvrc9$&-etgm&±#>* ^<D^m^m^x^^7,^y^uv : r^ ytf&n 

ofco mmm<D CSM-TRP Glc WtfcigMfrZ 0. lml *f^>W\<D CSM- TRP Glc mifc&i& 
1 CSM-Gal WtfatgM 2 CSM- TRP Glc mfci&i&Xfelg 

nizm-?z>um&-cmmv, ftiix csM-TRPGai mfcmi&x-ffi&vr^ csm- 
trp Gai WLfcmmizmmisT 9mmt&m&m*, ^ow$i^t^xx^> 

^D^f^ >!f&'tf*Dfco CSM- TRP Gal mfcmt&<D 1 #£*i5ifi!$l<£>ffr&Cffl 

m^(Dm^m2m\z, nmrnmrnvtcim^om^msmiz. mmm^ 
mvrz.m&x<Dm$k&m4m\z7xTo &m&, nwi&mz&x) tod zynzmw 

Tob zynzn-ifiuz-ibn, ifc^bt^swtttiTo^fc Tob zynzm. 
m^nfcctc^^o *r^t»-&> b-x^^^m-eTob zmmz 

ii, ^WCM^^^^l?^>A-^H^|EliRb^«^CTob ^>A^K^TO 
tV^^^f^nfc Tob ^>A°^M<D^m^«TobtfL#: (fg 

2®:feJ;tMfl4E!) RZSmycmfc (13 0) £/BV^„ myc tri#£ fct Tob ^ >A 
#M©C*^£ftf#U7cmyc ^ if\znt^m^WX^>^>o 

m&S. cerevisiae \Z&WZ> tobmfc z ? L <Dmm.2 
A - 1 tmmzlsT, S. cerevisiae YNN27 W&kZfi 20B-12 *fc<D^Sf 

^n^nomn&Mmz^TMm®m*ftmisrco m$k*m5m&&zfim6 
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YNN27«cT?48I$!SI«Sj&>5* 20B-12 ITefci 24 mfflmfr Zt>?iM£ifi&tfiB.e> 
tefuig^CO CSM-TRP Glc «t#*flS^6 0. 1ml -T^SUO CSM-TRP Glc ft^flfit 

csM-Gai m^mmiz^rn^nmMv.csu-GBii mfat&m*Mte&im<Dftmzm^?£o 

CSM-TRP Glc full growth (D^M&xmmV. iflT CSM-Gal 

#:N!n?»s$£Lfctfe, CSM-Gal *H*J&:ttfc»»bT 5 ^M«**^V^ ^CDi&«£ 
£^T^XX^>:/n-/5V >^<Hto7co Lowry ^>A^St 

©fe*«fffc*r, 51S»©^>/1^«§T^^-r bfeo YNN27 «cfc-O^T©Jgm 
*m 7 20B-12 ftfeo^TOiliStl 8 Hfc^i" >A°#HCD$*m fcte myc 

mmmA- 3 ^K^m^tc^^^^^x^ h dna <D&wmm 

yy&ff^. mmmmxmwrvxmm^n^rco osoi^cd^x^h^^ 

T 15 m<D^->yjV\Z'D^xm^rc 0 5ml © YPD &#&%lc#«0^f?£&#:&;|i 
lb, 30^, — *i(F§IUfc«, 8000rpnu 5 45*W©3*^*ff ofc. 2fcm& 0. 5ml <£> 
1M y*t'H(pH 7.5 ) fci&fcU Xy^>H;k7 (SMtftgl) <?a.—7tz&l, 
3. 6 At 1 <D 20 At 1 <£> 2. 5mg/ml zymo lyase 60, 000 

£fln*., Wlz ZOftm&WVTco 14, OOOrpnu 20^W»^Ufc^, 0. 5ml 

© 50mM Tris pH 7. 4, 20mM EDTA \Z&MV, 50tflCD10% SDS &Jn;JtT J: < 
U G5X:\Z 30 frffllfrmurco 0. 2ml CD 5M mWtiJ U'^ASM, "5!K±^ l 
Itfct. 14, OOOrpnu 5 5MWoat^*ff ±«&BU©Xy ^> F)V7 (Sft 
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lllfc. 14, OOOrpnu 10 fPmv>^>b&ft o Tc'&, tfcJK£ 70%X^ / — ;WTSfc*§* 
ttJR&te*fe£ii\ 300^ l © RNase £^t? TE 37X3^ 30 ^F B 1#« 

-Dtz'&, 50m 1 ©TEfcJgtfBbfc. ^0^> iiSSlbfcDNA 5/zl £fflViT*JJI0<D 

F<D$tfg£frofco pESC-TRP ld"O^TO^^^ 9 Elfc, pESC-TRP- 

pESC-TRP \Z^^TU, ±MM<DS.~*7l'yZf&ft^t£'&, Xbal T^bT^x 
v2 Vtco -t©*S*, 5. 5kb £ 1. Okb 0D/t> F 

pESC-TRP M^ViTtte^^Ste^^XS H35*»«fcjg 

pESC-TRP-fo& £oV>T», *J»tt©$x:7V«/:/&fT ofc^, Sa/I i tfaMI 

TO^lC^M^D 6. 5kb <h 1. 2kb ©/t> E©«SJfr&>&, 
PESC-TRP-/06 i:o^tfeSl^llI^7^5 H)5«»*lC»WBjj|$nT^* £ 

nmmA-4 S. cerevisiae \Z&tfZ> hcafl tiL&r?<Df&m 1 

Aca/i m.fc?&Bn 5. cerevisiae YPH500 a«tJc2»Af S £ £ 

fc&s ^#?—Lvxmc-\}M*>v-7S7u—-^tf\zmmvr£ 0 £fc> //can 
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Jte^teU W<Mfc^&StS pcDNA3-Aca/7 (pcDNA3 (D BanMl-Xhol U$L\Z hcafl-myc 

(1) pESC-URA-Aca/2 (DfcU 

pcDNA3-Aca// ^m^x^mw jmio9 ©^jtusm^m^ nzntc&n&mfcfr 

f,^7X5 H DNA ©iHlgl ^fr^feo f^itfC pESC-URA ICO^T^TCfii 

^CD^M^mSrffV^ 7^7X5 H DNA <DMM (4«*Jfiffi) £frofco iHigbfc^ 

F pcDNA3-Aca// £ 5a/zfll <h JAoI tllbfcf, ^Jl^ &<E>**Q D ffi 
oT DNA ^HIiRbfec pESC-URA KO^Tfc 5aznHI <h Xhol T#Lgbfc^, 
6 © ty D ft b £ ck ^ X DNA £ HI JR b 0 Z. tl £> OH^f^tC J: o T HJJK b hcafl 

mfc^h pesc-ura (Dmh-^m^x^^y-^B ^jzMmomn&M&fr 

(2) YPH500a$Uc:fett£ Caf ^ >A^«©^^cfc^WII^ 
f^Sbfc^XS F£ffl^T@mU^A&£ckD YPH500 a$c<D^Sfi|gi&£fT 

ofeo #e>n^c^K^m#:ssu(7) csm-ura mmmmizmz.m^x sox:x 2-3 bm 
mmv, ^niz&^xy7is)vm&&&mr£?£^wfeWifc&mmi<r£o ^<Dfv 

- h^e> 5ml ©CSM-URA Glc Mit^n-- £fit«U 30'CT 2—3 RmW.£L 
5*M£fro*io «3lffic 0. 1ml ^tl^tl 2 5ml CSM-URA Gal Wifc^Mt. 1 * 

© csm-ura gic mfcmmizmz-Mg* 3ot;T 4-7 Bmmtvmmvrco torn 2 

# \Z Caf ^ >A° ^7 m.1fi$m b T V> £ CSM-URA Gal KU fit b , 

^niz&v)mm<z>*kiiWiM&mmi<f£o ^5— ^©csm-ura Gai^#itJio 
&>^t?M<Dm%i&mmisfc 0 csm-ura gic ^^^utmb^^^^Ji^ 

(D^m^XmrnVtc^ 5ml <Z> CSM-URA Gal mfcigMXVi&ls, Mm Vfco 
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( 3 ) Caf ^ >/^»©f!iH«kS YPH500 a*fc©£WMF©#*T 
m&m<D?>W£%M^2 ?—72$>Z> pESC^^ — fcGALl ^Dt-^-g 
— X<D&&T\Z&^T<D&mWMfc^&f£ : mZl£Z>o hcafl mfc 

x-D^mrnxmrnm^n^. ^<z>^#^ i — x(Dx^rcmm\zm^x^>z.t 
iiioi hcafimfc^&^m-zit, mmM(D^^m^tc 0 Mfcmisimmjjmz 

mMMA- l tiwiit^bfeo 
YPH500o;|fcfcj3fr£ hcafl jtfc^g>fEgi 

^7X7.^>yD^^-f>^fflJC ig« L-Tt^Tc CSM-URA Ga 1 WtfcigM £ 7 0 Pf N 
UT^fc CSM-URA Glc ^^^^Jim^W^^^T^Lfe^ CSM-URA Gal 
;i/T5 50/ig^©^>/\°^K^T^^-r 1 ^JrC&fc myc 1fcfo&m^ 

xcaf pynzmwiiibx^ntco 

Tob ©ra^>^D>;r^ >^§ff^fcl^« Tob <D/^> F&>mzmfcft<D7 
n^-T—iUz&iTftmzntc Tob ©A> FtfmtlT^fr&. ^[alteCaf ©A*> 

H^^#e»n^ 0 jine>(D^^e> caf mmiz$;fe?£?>A?M'v&z>iin 
xz> 0 z\n^mmmm^n^rcmmz^x%mm<D^^7R^nx^r). mm 
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mMWA - 5 mm S. cerevisiae \Z&tfZ> bcafl 1&fc=F<D5m 2 

USS^I A -At. nW.\Z. Vxmn S. cerevisiae INVScl W\Z hcafl jftfc^S 
AU ^W^m^tCo ^I13@^t. YPH500o!^<hJt^T Caf ^ck^>^ 

y3LX?>7uy^J >t?m\zmmVX^t£ CSM-URA Ga 1 Wi&mM £ 24 Bf 

^>^nyT-f>^fTofc. ig^l4 0^t. WHII^^ 50^g 
>A°^ff £ 7. 5%®^HI7^7^ LT«^cI!j£fT^, — #C#vffcfc myc irC#£ 
m V^T ^ > A° ^ R©^ffl £fro 

^»JA-6 @I#S. cerevisiae fc:fet*5 /oojft^t bcafrUfc^om^^ 

m 

*nMmX\Z tobMfc^t hcafl mfc?t&Bm S. cerevisiae INVScl WlZ 

mm\zm>\~tz>z\tiz£iowifcPMz&\,*TTo\) ^>n^mt caf ^>/^it§ 

flfeiffl^^^-ttT, pESC-TRP-foo (pESC-TRP © 5aMII-SaiI ffitiL\Z tob 
Mfc^&ffiAlsfzh<D) £ pESC-URA-ifca/i (pESC-URA © BanRl-Xbol UtiL\Z bcafl 

(1) INVScl «cfc*tt* Tob &>rt9m.tL Caf ^>/^ Jt©IWS&5l:te«fctf&W 

t&IH^^XS ' H*fflV^T0*U^AttlC«k"?) INVScl "«c©^«fe»l&tfo fee 
#SnfcJ£Stitegl#:£S'J© CSM-TRP-URA ®J^«ffl6IC*fi^t»ViT? 30*0^ 2~3 BHQ 
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fem#^«bfco *-©:7V— h^e> 5ml <£> CSM-TRP-URA Glc Witnn^ 
-£>IMU 30XT 2-3 H^Mio^^fr^feo 0. 1ml tttl^tl 2 

5ml CSM-TRP-URA Gal m&mM \zm%.m^. 30 < CT4~7 B P*1lg<h 5 ig^btfio 
^O^, Wtmm&%\Z Tob ^>A^»<h Caf >>/^S^SbTV^ 
CSM-TRP-URA Gal m&m%KZ> KU fif£}ftiJ5£U ^;ftlc£ D @l«<2£W^M£flilb 
fee fe^— ^©CSM-TRP-URA Gal ^#^tt©^*^e>^>/1^K^lHl , R 

U ^XX^>:/Dy^>^£fr5 Tob ?>K2mt Caf ^>A° 

(2) Tob ^>A°#3t£ Caf ^ >A?n<Dm$%5£Wz INVScl 1* 

I##ffl©^>A#®fS;5^#^-T&3 pESC Vectors fiAIJ ^Dt-^-^ 

INVScl mz3Stf& tobAfc^t hcafl ffl£±Vfflm$£M 

invsci mz^^x.mmftffliz.ttVTieom&T'v v hismmmm&ftj&vrco 

1 5 0^To 

MIBCD INVScl «c©5fcirT? /ofife^^ hcafl Me^£#^T?^A bfc»-8r N 

<D|fcfcB£fx^fco BU^Sa-***^*:, Tob ?>^?M£ Caf ^>A^St#^e-n 
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^enmmz tzxzn, -^n^no^ >/^i0igi«ittfc. 
(b) mmm^m-r^nm^^mmm 

E.coli JM109 AsdR17 (rK" mKO , recAl, ecrfAl, A (/ac-proAB) , gyrA96. 

reiki, supE44, F'[fraD36, proAB, iacl", 7acZ^M15], 
el 4" (AfcrA") 

5. cerevisiae YPH500-12 MAT a, ura3-52, lys2-801 wi ", ad e 2-1 OF**", trp-463, 

his3-14200, leu2-41, p° ($>Z>W3./>-) 



&tc. mmowmmxmw (p-) (D-mMu^To^mz^n^t^ 
(i) mmowmmxmm (p-) or# 

5ml <D 25Mg/ml Xf^A^n7-f H (EtBr) $sfln SD (0. 67% Yeast 
Nitrogen Base w/o amino acid + 2« Glucose) K:il©§l$c (p+) £rfit®b* full 
growth icT 30'CT 3 B^tbfc. 0. lml <hoTlfrbV> EtBr 35s 

JnSD^Mlfctt^.«l^ full growth £T 30T3T 3 0ISI««bfc^ 

ypd yi/- h t yp tn-^v- h izmz.M€, wm&xmw < p ") 

IB (a) "ris^bfefeotl^aTab^oo 

Si^ Saccharomyces cerervisiae <Dm-tytMW&fa\Z&ft%> tob 
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at ob) m&r?<D&m 

tob (btob) jUS^^SI"® Saccharomyces cerervisiae YPH500-12 
W (P - ) £E£fc£0«#rtfc#V*T Tob 

^^^ — tLTpESC-TRP SU-^O— tob 31 
fe^te, Msl^^ty PMEI8S-/06 (pME18S <D EcoRI SMfcfc tobmfc^&WXV 

(1) pESC-TRP-/o&£>f£§g 

PMEI8S-/06 &m^X±mW JM109 ©^Mfem^fTVi. #&nfcJ&«fEife#J&>S 
^7X5 HDNACD»S4 (4»S»m) £frofc„ Hfllfc: pESC-TRP fc^V^Tfe^M 

5 F pME18S-foi> Sr^^^W— hit, 

5' -cccggatcca tgcagcttga aatccaagta-3' (B3£!l## : 5) 
U ;\*-X7°7^ V— : 

5' -cccgtcgacg ttagccataa caggctggaa-3' (@E#!#-% : 6) 
£fflV>TPCR SrfrV^ roftflte^JtMBbfc. #£n£: PCR BamHI £ Sail 

T&LSUfcm, y;P^e>0«J«9mb^J;oT DNA SrHIiRU^o pESC-TRP fcO^T 
*> BamHI £ Sail t^ILfci, $*;i^£©30 D ffiblC^oT DNA &®W.lsfco ZL 

ti*><Dm®LWtmz&*DT®wvfc tobrnfe^t pesc-trp <B*?tf-£jBv>T^>ry- 

iotllbm y^X^ F DNA (Dmm (*Sffi£B) £fro&. 

(2) YPH500-I2#fc (p") fc&tt-S Tob ^>/^^H©58^«fc^W^» 
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<g«i*ff ^fc.#sn*:^Ktetfe#sgij© csm-trp mmmmzmxm^x 3<rc-c 2 

5ml CD CSM-TRP Glc (2ft) ^iC^n'-^IibTi^f 
ffofco Bff**&^& 30^-^ 162 l^rBlfTofe^*C i ^^e> 0. 1ml t^X 5ml CD 
CSM-TRP Raf (2ft) i&ifite*a*.8l€f, ^ 122 Wflfflff -pfeft, 

£ 0. lml toT2 2^0^CD 5ml CD CSM-TRP Raf (2ft) igifct CSM-TRP Raf (2ft) +Gal 

^>A^H©HIiR* 69HM**fifjS"Pffoft. 10%CDT^U;i/Ta H^&ffl^ 
T 50/z g#CD^>A#ff£$<®jU ^^hDtiPD-7i(:fe?bt Tob 
^ >A°^MCD^tB(C« myc ffittSffl^fc. myc Tob * C 

tt^-bfc myc 9#\zM? S^MWffifre&S. 
(3) Tob ^>/\ 0 #«CDfgStK:£5 YPH500-12 tfc (p") CD£WCDf£TCD$$*lT 
i^fflCD^>A*#»fgg!^^-T&3 pESC^^— ^Dt-^-^ 

1 — XCD#^T^7^«^m^«^^«b Tob & >/M7K<D&m&&m>V1to 
YPH500-12 ( p ") Kl^^TJHII^MlC^bT KU I^^O y b Lit*fiE&$i£ 

^17iJ;0, Tob *>/t*K©#3fc3IT (Raf) cfe^U^SIT (Raf+Gal) T? 
#flfeiif^lbt;t77^<-1^4*^^tc:t»5 0 Tob 

•?fct>%, pESC-TRP-/o&-19, 22, 23 (Raf) fcljt^ pESC-TRP-f ofc-19, 22, 23 (Raf+Gal) 
$<7i5^i^&, pESC-TRP-/o6-19, 22, 23 (Raf+Gal) T?te£W©teT#*££ 

$>2>m&~r?femmvtzTo]) sn&. 
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mMWB - 2 mm S. cerevisiae <DV&mt&&&.Wte&Vt Z caf (hcafl) MfcT 
©3§5! 

*^«fi-WT?« ca/ (hcafl) MfcT&Bm S. cerevisiae YPH500-12 lfc <p~) 
§[fS!:$n§i«©4f^l©fftSi^l/fco -Tfefr-Z. hcafl fife^iX 

3^:34^ ^fi-g^^tf pcDNA3-fica// (pcDNA3 CO BamHI-XhoI $MiL\Z hcafl-myc 

( 1 ) . pESC-URA-Aca// ©ff « 

pcDNA3-Aca/i SfflViT^C»H JM109 ©»KK**^Vi, # £ nfc^StS£t&##> 
e>y^X5 HDNA©W» (^SJfim) Srfrofc. pESC-URA H^^Tfe^H 

»©^RK**ffV^ H DNA ©fliS (ffittfti) Sfro&o MUl^Tc? 

7^5 K pcDNA3-fica/J BamHI Xhol TfffiSbfc^ £»©^9 ffibt£<fc 

DNA SleHRbZi:,, pESC-URA iCO^Tfc BamHI «h Xhol tllbm 
£> © ^} D £H b cfc o T DN A £ 0 JR b & o Z. n S © §felfe $ f£ £ <fc o T [el IK b h c a f 1 
t^fi: pBSC-URA©»fM**ffl^T7-<y— >*ff ^^»«©MKItelftSff 
ofco #6n^KI5«l#&S-yU!y^ , ^«koTWlKbfe«, F DNA 

©SiiS (^iiffl) £frofco »^^X^©M«^'>-^x>x*tT5e: 

(2) YPH500-12 #c (/o-) KlfcttS Caf ^>/^K©3EE43<fctf£imift 
mmmB - 1 tPTOKlbTCaf ^>/^^»©5fiS*J:^W^»Sffofe.^, 

igffiU£CSM-URAJ#%£l£fflbfc, <)XX^^nyT^>^0^>/^I 
©@iR»4 5l$Wi§*l$jSn?frofc. 
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(3) Caf ?>n?m.<D$m\Z.&Z> YPH500-12 ^ (p~) ©£W©4£T©fl?*r 

mmmB- 1 tHfttut yphsoo-12 ^ (p-) ©«5affi»sfp^bfc. si 

mi9BfckO, Caf ^ >/^l0^^iT^ i^ITT^f Sfelif « 
bT/t7y^<-#^f£itIltW§. Caf 

pESC-URA-2tca//-13, 14, 15, 16 (Raf) fcljt^ pESC- URA-2?ca/2-13, 14, 15, 16 
(Raf+Gal) te, 1lt«NHI!*«k«**3ftft«*«>«:»^ 1Sftl$l«W**<fc:tK « 
$fiStS#*/h£<fe 3 pESC-URA-2»ca//-13, 14, 15, 16 (Raf+Gal) Tfte 

^W©teT^Cfet*I^^S. »2 0Ht*t*5fc, Caf ^>A^ 

KDHl^frTtSSif^ratfc Caf *>/^KjWE*&ft;fc. 

H^lIB - 3 5. cerevisiae OW>&mKWfc\Z&V5 tobi&fc^Z: hcafl 

^^USfTO* foft Ufofi) ca/ (Aca//) 3tte^££if-g: S. cerevisiae 

YPH500-12 #c (p - ) lC|BP*lC#ATSJli:lC«fct)M#rtfc*^TTob 

t Caf ^>/t^Ktft*Kl»a*^ ^n\z£-DX%\%Mz.-znz>Bm<D±Tgw 

(1) YPH500-12 #c (p~) \Z&ttZ> Tob Caf ^>/^gO^J: 

YPH500-12 #c (p ") * pESC-TRP-/o& t pESC-URA-Aca/7 *T?lR|l$K:7gfHEifei"5 

49 



WO 2004/022742 



'CT/JP2003/011329 



»i4 ^mmmm^n-otco 

(2) Tob^>/^®£caf ?>K?n<Dmmmmz&z>Ymm-i2W (p-> <d 
mfaMB- 1 tmm\zvx yphsoo-12 m (p - ) omtefom&fcj&vfco mm 

&*5, pESC-TRP-fo&£ pTtob <h, pESC-URA-Aca/i * pUhcaf 1 

pTtob+pUhcaf 1-13, 15, 16, 17 (Raf) fclt^ pTtob+pUhcaf 1-13, 15, 16, 17 (Raf+Gal) 
$<&&;i<h#>£>, pTtob+pUhcafl-13, 15, 16, 17 (Raf+Gal) Tte^WOffiT^ 

^cfetfij^T^^o tfe> Tob ^>/^tt caf ^ yn^m^mmz^xm 

nMMB - 4 5. cerevisiae ©Of KtB&tBflcfcSsfr* lckmfc?<D$&m 

^nffiMX-te lckmmttBM S. cerevisiae YPH500-12 tfc ( p ~) izmX 
t%> C £fc«fc & Wttrtfc&wr Lck ^ Wt^H^a ->>^- if) SfSSSt, 

&33> ttTpEsc-uRA :*ii-7pu-~>tf\zmmvr£ 0 tuti'ickm. 

fe¥\Z* SSit{5^£^tf pME18SH-/c* (pME18SH CpME18S <Dtl<D Hindlll SMfc£o 
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<D fe (D £if 4@ b Tffl Vifeo 
(1) pUlckOtfMK 

pMEl 8SH- icA £J3V>T*fl§® JM109 ©»JMBil*ffV^ # 6 nfcJ£SME3Mfc&> 
e,y^X^ FDNACDWHK <*PftJfiffi) £fro&. KfiUCpESC-URAJClOViT'b^cM 
«<Z>JBfH6*fe&fTV^ ^7X5 F DNA ©M (^Mfflffl) £fTotfio iilfe 
pME18SH-/cA £^>-7V— h <h U 

5'-atgggctgtg gctgcagctc a-3* (B8I## : 7) 

u;t— x^^-r^— : 

5' -cccgtcgaca ggctgaggct ggtactggcc-3' (SB^JS^- : 8) 
£ffi^TPCR£fx^ /cJtate^&flMBbfc. #e,ft£:PCR^£SalI "tjULIU 
kinase \Z £ ot*WJ >Mft*ffV>, ^©^7\>l/fr £>©*2JD tHttio 
T DNA ^HIiRbfeo pESC-URA £ BamHI Tffl&gbjfcg^ Klenow MMlZ J: o T*Si© 
WfrffeSfrofc. ^tlS Sail TilUfet, y;Wj&>S©SJt)ai/K:J;oT DNA 
SEmUfeo nn&©^lfe»ft^<koT®JKU;fc /cAM^i pESC-URA ©8>rJt£ 

fe D mfcTmAfflft<DmmfrZz/~-t7z->7>&ft5zt\z&Y), mzjtfc^om. 

(2) YPH500-12 tfc (p~) fc^tt5Lck^>A^K©5S^«k^W^« 
Ml/fc^7X5 HSffiV>Tg^mU^>>A^^<kO YPH500-12 tfc (p~) ©7£« 

mWk&n ^fr 0 n%ftfcmmkWkW*M<D csm-ura @^^t*t^.^^T 3(tct 2 

^•©:?V— b^£> 5ml © CSM-URA Raf(2X)«iftfc 3 Dn—*ttHb,lfir^5i* 30^ 
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X' 96 mmn-D fc^ &m%tfr £> 0. lml tot 2 #^><£> 5ml <D CSM-URA Raf (2%) 

jgjfct csm-ura Raf (2%) +Gai (2*) mmztn^enrnxm^, ±^&mmvtc 0 

7. 5%©T# >j;i/T^ F^l^ffl^T 50m g#(D^ St h 

(3) Lck^>A#Sf<E>fi5lfcJ;3 YPH500-12 tfc (p") ©4f©ITOfHf 
l^»!)B- 1 <hPHt(CbT YPH500-12 *fc ( p ") Oitmffili^^bfeo 

MTtik^ %mrFXW t>frlz£.1fm&l : TZ> Z\ htffrft&o ~?fct>-t>. pUlck -2, 
3, 4 (Raf) fcJ£^pUlck-2, 3, 4 (Raf+Gal) fcJ\ mfWPel&^O^mM?^ 
tbfcm^, 1ft^Wfi<^D, pUlck -2, 3, 

4 (Raf+Gal) T«^W©<£T^Dfc<i:¥iJ^T#«>o 3g 2 4 HKz^rJ^ 

fc\ Lck ^>/^S©W#Tl:j5§i«traifc Lck ^>A^«^te?L 

SHJ&^JB - 5 mm S. cerevisiae ©P¥M#ii$U;:&tt£ /c&YF 5tCT<£>3§5i 
£ PP 2 ^JP £ £ 3= W#U$!l 

/c*YF«fc^£@#^: 5. cerevisiae YPH500-12 m ( P ") i-#A 
-r^>Jl<i:tckDm#:|^lc:^^TLckYF ^>A^K (Src ^>^r^— if) § 

\z, UM? #>^?m*mmt£^tcBm&^?%mzftmmti: src m^d^> 
*3-—vm$immmm'x& & pp2 (4-7 ^ / -5- (4-> □ n V x — ;w -7- ( 

;l/) tf^V/0[3, 4-<fl£U5 5») (CALBIOCHEM fi) S8SJnibfc#«©^W5Kfi8© 
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LckYF ?>/^?M<Dm.WM?n ^mMVTcmm^mmmo^^mhmmvrco 

LckYF ^>/^ft \t. Lck & > A- ^ S© 505 # g <£>3=- D */ > (Tyr 505) £ 7 x — 

^>A°^K«Tyr505 J&tiJ >m<fb3n& £ fcK «k oT^ 0^tt^Tt§ £ 
^e>tlTV^.-eJ!T Tyr505 &7x-;i/77->tS^t§^ttJ;oT^0'J 

RflMS^&^tr pME-LckYF (pME18SH CpME18S © t> iz <D Hindi 1 1 fflHS* 

^tfte^^tr pME-Lck (pME18SH <D Hindi 1 1 SB-felC Ickm^^AVTz. h<D) 

<D%<o^mmvxm^rco 

(1) pESC-URA-lckYF (DftM 
pME-Lck htL, 

5' -atgggctgtg gctgcagctc a-3' (IS^UH^ : 7) 

5' -cccgtcgaca ggctgaggct ggtactggcc-3' (@B?!l#-^ : 8) 
SfflViTPCRSffV^ /ciSte^&JBttbfc. # £> tlfc PCR ^ Sail Tjll L- 

oTDNA ^rlUiKbfe„ pESC-URA £ fla/nHI T^JgLfc^, Klenow enzyme fc<fc^T 
*^DNA©¥^b£fTofco -^©MSa/I Tillfct, £©30 V W,V\Z «k 

oTDNA SHHKLfco /ritjft^©^)^ pESC-URA ©ffit^ffl^T^-r > a 
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fc„ aigb^^^XS H^pESC-URA-lck <h#£bfco 
^CD^pME-LckYF £"T->:7V-b£U 

5' -atgggctgtg gctgcagctc a-3' (SB^Jfl^ : 7) 

5' -cccgtcgaca ggctgaggct gaaactggcc-3' (IB^I#-^- : 9) 
£fflV*TPCR£frV^ 7clcYme : P£ii'Iil'£:. tlfc PCR Sioal <h Sa/I 

Tfl&S b fc^, y ^tsODttiMc^oTDNASrlHliK b fc. pESC-URA- 1 ck £ Smal 
£ Sail ~cmMVfz'&, ^;W^5©^OOttibfcJ:oTDNA ^mtiLVTco lckYVmfc 
^(DWrfth pESC-URA-lck omin^m^X^-i tf— v-a >£fr W^ifOff^ 

m&n^tco m s nt^nn^kW *^--7vy7\z&^ xm%% b &tk y^x = 

pESC-URA-lckYF tfit&Vfco 
(2) YPH500-12 tfc (p~) iZ&VZLckW ?>K?n<DB%l&&'tf$ii?Mffi. 
^ISbtfi^XiS ^ffl^Ttt'J^AStckO YPH500-12 $c (p~) C9?£St 

2~3 BF B 1^«b,^n^«koT^^^;l/^tt^^rc^:V^S^m#S:»bfe 0 
-eoDT'l/— h#>£> 5ml CD CSM-URARaf (2%) SflftttU M^£r 

SO'CT 3 SfclfTofc^ i#*^e> 0. lml <hoTPP2 (L K 5/iM 

J: 5 izmi&temtUVtc 5ml © CSM-URARaf (25K) +Gal (2%) £W 

TtTo^Co 7. 5%<£>T^ U;i/T^ H^I/^fflV^T 50 #g #C9^ >A°^St£$c«jU 
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^^hntJVD-^i{:i?lfc. LckYF ^>/^^Ko4ftlflfc»S[U >Mit^ 
0 5/ 5 4G10irCte£J3V>fc, 
(3) Lck*>/^K<&^te«fc*YPH500-12 tfc ( 0 ") <A£W<£T t PP 2 ^iP 
£ £ £ Wi&TWJ m Vffiffi 

^»JB- 1 LfflmiZVT YPH500-12 m (p~) (DMM&lfc&feJ&VfZo 
i»*tt*ft*2 5Hfc5**r. £fc> !)I^^ny7 l >f^O«l***2 6B 

«SUTA5y^<-«fe4t*StCt^S. Sfc* LckYF 
^StT^Jfc^ »£TT!9IS*>te£Wa*fiT*r PP2 
£miDT£ £ £ «fcoTffl*ft#Wte LckYF ^ >/t^I0^1TTI«)5n54 
f0l£T^ll^n5i:i:W§. -T^t)^, O/iM (pESC-URA) lCj£^TO/iM 
(pESC-URA-lckYF) fciU 1ft^IBl^«k^ii«[3SffiS*«>fc»'&, fltfWIWitoJBK 
it9a5t*^$<^'5Clt^e», OmM (pESC-URA-lckYF) Tfc3:£W©i£T 
^Dfe<hfiJ^T#^>o iP^.X> PP2 £^JjnbTig*£fTofc K 5/iM 
(pESC-URA-lckYF) Tte> tft»Hi*«a*#» 0#M (pESC-URA) t OjLtM 
(pESC-URA-lckYF) C!>|ffl©ffi£fcD, iSjBlfta!3^«^*K:^nTtft^lW*«S< 
fc?K iW*3Sg«*:*:* LckYF ^>/^I©^C 

2 6®^^-rc3:5fc> LckYF ^>A°^®(D^!^#T(c:fe^^# > r«^bfe 

LckYF ^>/^»c«j;otij >mfc2nr£mm<D*>K?n&&&icviv ?>n 

fc5AM (pESC-URA-lckYF) t^ViTtt, PP2 ^^JPb^V^^l fiU 

(pESC-URA-lckYF) tJt^bT^S©<ST*^6>nfe. 21©IS*W:PP2 *Jnfc 
J: o T LckYF ^ > A° if St ©ig&tfttHW $ n& E <£: £^ bT US '. 



55 



WO 2004/022742 ^PCT/JP2003/011329 



^MMB - 6 MM Saccharomyces cerervisiae <D$$$kMX.i^W\Z.&tf Z> 4fi 
<D$£M^2& — &m$$lzm^fc tob (htob) jUS^cDfgai 

^mmmx^^mo^m.^.^^-^nmzm^x tob (htob) s^^ts 

Saccharomyces cerervisiae YPH500-12 m ( P _ ) \zm\^Z> Z\ ^ J: 

&43, — £bTpESC-TRP, pESC-URA, pESC-LUE, pESC-HIS ^7i7 O — 

fo65tfcTOx ^afe^^tf pME18S-Tob (pME18S CD 

(1) pESC-TRP-/o6CDf^M 

Hi£#ilB- 1 «h^(D^?*^fflViTpESC-TRP-fo6^ii©Lfeo 

(2) pESC-TRP-fofcOfl^ 

pME18S-Tob £/BV>T?cJ3§lS JM109 <0JBSMBife§fTV>, #&nfc^»teijWfc&>5 
^7X5 FDNA<DW» (^MJfifcB) Srfr^fco pESC-TRP tOV^Tfe^IS 

©J^JHIBift*ffV^ ^7X5 K DNA (DMM (4>*tttH) Srfrofco MMlsfrT 0 ? 
pME18S-Tob ^r>^l/-htb, 

5' -cccggatcca tgcagcttga aatccaagta-3* (IB^'J#^' : 5) 
UA-Xy^^T- : 

5* -cccgtcgacg ttagccataa caggctggaa-3' (@BM#^- : 6) 

£fflV>TPCR &ffV>, /oftJft^Siiilibfc. #£>*l£:PCRMj£ flamHI £ Sa/I 

T4Mbfc^> ^l/^&CD^Dmb^ioTDNA ^IslJRbTt. pESC-TRP fCO^T 
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faotliim ^77,5 F DNA <DMM (f«*fitH) ^frofc 

(3) pESC-URA-/o6©f^|g 

pESC-TRP-fo& £ BanEl t Sail T®ll/fct^JW^©^l D HiblCtoT DNA 
^Hl^bfe, pESC-URA fc^V^Tfc 5amHI £ Sa/I tllbfct, y;i^S<£>^0 

pESC-URACD^fjt&fflV^T^'fy— >a >SrffVi> ^^©^Kfem^ff ^ fc 0 # 

(4) pESC-LUE-fo& ©f£®l 

pESC-TRP-fo&£ Ban&I <h 5a 7 1 TilbmW^Ctl 0 ffiLMcfcoT DNA 
£®iRLfco pESC-LUE iZ-D^Xh Ban&l t Sail X$m\stz.'&, 5*)lfrt><DWV 

aii/fcckoTDNA^iHJKbfco z\n^<Dm^umz^^>xm^vrc tobm^t: 

pESC-LUE CD^SJB^T^^-: ^3>£?tV>> *fl§M<E>^Sfi!Sgl£fT o tfio # 
£> n&^Sf ^S^^'^lCio T?gfg b Td&L. ~7 ? X ^ H DNA <DM& ( * 

(5) pESC-HIS-fofiCDfESSJ 

pESC-TRP- fo/> £ fla/nHI £ 5a/I TMlUfc^ & ©«J D ffi b £ <£ o T DNA 

£[fiJJKbfco pESC-HIS IC^^Tfc tfaufll <h Sail TiStfct, <S (Dty Y) 

ffiUfc^TDNA ^rlsIJRbfco £n&<D^lfc#fl2fcJ;oT[m^bfc /o65t-g : ?<h 
pESC-HIS OgffitSfflViT^-i'y-v'a >^ffV^ ^cM^O^Kfe^^ff ofeo # 
Snfe^Kfe^^^^^I/^^C^oTraUfc^y^X^ FDNACDMK* 

(6) YPH500-12 *fc (p") ICcfe^^) Tob ^>A°^M©^*3a:^WII^ 
Ml/fc4li(Dy7X5 H^|WlNffcffl^T^U^t>A^J:D YPH500-12 

#c (p") ©^K^m^ffofc, #£>ftfc^Mi£t&#£S'J<£> CSM-TRP-URA-LUE-HIS 
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5ml CD CSM-TRP-URA-LUB-HIS Raf (2%)^fcnp- — ^^bTtff^^^ff ^ 
fc« Itf^^r 30*0^ 72 mmn^Tc^ mmWifrZ 100^1 tot 900m 1 © 
CSM-TRP-URA-LUE-HISRaf(2%)+Gal(2«)^(CSn^., ^-nfc:J;oTig*$t£ 10 fg^ 
^b^io 40*H toTT-f^D/Iz-McM, 160/il 

CD CSM-TRP-URA-LUE-HIS Raf (25K) +Gal (2X) igit& Sin A S H £ fc: «fc o T£ £ l£ 5 
3K*ffofc. JinecD^^^d:oT50^«RU^^cDAofe^-r^ay 

30Tc©^>^a.^-*-rtT«£3i&*i/&. mmmomm&^'C ? o 

at©#IHfcfr& 100m 1 £-oT5ml CD CSM-TRP-URA-LUE-HIS Raf (2X)+Gal (25S)Jg*l& 
>^CD^>A 0 ^MCDIUiR^ 168»1^^Tffofe,10%CDT^U;i/T5 K£* 

;i/£JBV>T 50 m g#©^>/^St£&SiU jMr>T?— Hn-fe^n-xBlfclB^u 

fee Tob*>/^H©&ffllcttTobR#: (#feaE^W0SBff«), myc$t#&/BV>fc. 

(7) Tob^>/1^SCD^{C«fc§ YPH500-12 ^ ( p ~) ©£W©4£T©#NJr 
^Jfi^lB- 1 tra«lfcUTYPH500-12ttc ( p ~) ©JtJBlfiitil&f&fcbfc. 

h&fflV^ hfhCDf^t)DfcT-ri7Dyi/-hU-y- (*B#«aS*t«) 

£fflV>T 620nm fc^^SK^ftSMjeTS Ctfc«koT»ft©MS*ff ofeo 

£^ 2 9 0, ^30 0fC^-To 
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HI^ 4mM<D~7?*^ F£&fc>-frT 4XpESC vectors tt&lsXffiftt' 
fg2 7|g, B2 8®J:0> Tob & >/^?M<D#mWF (^^^-©^SiAb 

m iz «fc 0 , & ic X ^ U - - > £ 21 i 3^1? * 5 £3 
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li5£©iSB 

i. (i) w i m?>n?n*mmmx»&r), #o**>/^K©#5S3rFfc 

(3) tt»*©^Hf«18*»^*3:fi' 

TH<iM±t«iWfcitt^ttfiBHiMmr*i*itr*' * 

5. Ig (3) fcfc^T»#©£*«18ft* *#»*»c©JHfl«ErtU »*©*& 

i ~4^*rn^SBm©x^ u-~>^#i*. 
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6. j&nfciM&tfis w&m*xmvtc*(DT*&z>m$tmi~5^nfrmm l 
/g i loiirt >/^iTfess^ i oum,(D^ 

1 2. ^Itt©G0/GlI©«I^>'WfeIfcll4tl.3'>/^I 
ifl. Tob 775 U — fcKT5*>7t*«*3<fctf/3:fc» Caf 7t5 

13. Tob 775 U— teJRi"£^>/^KJ&** N*^M 

(a) @S^»J#^: i©T5y^@a^j§wr^>^>A°^K. 

(b) @B^J#-^ : 1 (DTS/Mm^JK&^T^ftK £t> 10©75 7SliS^ 
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(c) mmmn: i07$;mmm£<Dmmm^&2o%&±~e&z>7*;mm 

(d) N 1 0 075 /IM^TO^H^^TlBJiJSf : 2©T^7 

mun t <Dmmm—&ifi 20 % %k _tT & & y ^ / tis^sft § ^ > a ^ its 
14. Caf 77$ u — ^M*r*^>/t^a*t, 

(c) @3^J#^: 4©y^/mi3?'J£<D@3?iJ|w|— tt*«20XK±T!»575^Kfi 
7-1 5"Vi W^«*©^*IEiftll#. 
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1 7. m&1£l~6\,*Vnfrfo&to<DX9V-—>#&nkK:&Q&£tl5 2>&. 



i 8. »*a7~i 6^rn*MciB«©#*^A»7?^s*3g«tt«i»©^^ 
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SEQUENCE LISTING 

<110> Biochemical and Pharmacological Laboratories Inc. 

<120> A screening method for physiologically active substance 

<130> 03-061-PCT 

<160> 9 

<210> 1 

<211> 138 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Gin Leu Glu He Gin Val Ala Leu Asn Phe lie He Ser Tyr Leu 
15 10 15 

Tyr Asn Lys Leu Pro Arg Arg Arg Val Asn He Phe Gly Glu Glu Leu 
20 25 30 

Glu Arg Leu Leu Lys Lys Lys Tyr Glu Gly His Trp Tyr Pro Glu Lys 
35 40 45 

Pro Tyr Lys Gly Ser Gly Phe Arg Cys He His He Gly Glu Lys Val 
50 55 60 

Asp Pro Val He Glu Gin Ala Ser Lys Glu Ser Gly Leu Asp He Asp 
65 70 75 80 

Asp Val Arg Gly Asn Leu Pro Gin Asp Leu Ser Val Trp He Asp Pro 
85 90 95 

Phe Glu Val Ser Tyr Gin He Gly Glu Lys Gly Pro Val Lys Val Leu 
100 105 110 

Tyr Val Asp Asp Asn Asn Glu Asn Gly Cys Glu Leu Asp Lys Glu He 
115 120 125 

Lys Asn Ser Phe Asn Pro Glu Ala Gin Val 
130 135 

<210> 2 
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<211> 19 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Tyr Glu Gly His Trp Tyr Pro Glu Lys Pro Tyr Lys Gly Ser Gly Phe 
15 10 15 



Arg Cys He 

<210> 3 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Leu Pro Gin Asp Leu Ser Val Trp lie Asp Pro Phe Glu Val Ser Tyr 
1 5 10 15 

Gin lie Gly Glu Lys 
20 

<210> 4 

<211> 285 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Pro Ala Glu Thr Val Asp His Ser Gin Arg lie Cys Glu Val Trp 
15 10 15 

Ala Cys Asn Leu Asp Glu Glu Met Lys Lys He Arg Gin Val He Arg 
20 25 30 

Lys Tyr Asn Tyr Val Ala Met Asp Thr Glu Phe Pro Gly Val Val Ala 
35 40 45 

Arg Pro lie Gly Glu Phe Arg Ser Asn Ala Asp Tyr Gin Tyr Gin Leu 
50 55 60 

Leu Arg Cys Asn Val Asp Leu Leu Lys He He Gin Leu Gly Leu Thr 
65 70 75 80 

Phe Met Asn Glu Gin Gly Glu Tyr Pro Pro Gly Thr Ser Thr Trp Gin 
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85 



90 



95 



Phe Asn Phe Lys Phe Asn Leu Thr Glu Asp Met Tyr Ala Gin Asp Ser 
100 105 110 

He Glu Leu Leu Thr Thr Ser Gly lie Gin Phe Lys Lys His Glu Glu 
115 120 125 

Glu Gly lie Glu Thr Gin Tyr Phe Ala Glu Leu Leu Met Thr Ser Gly 
130 135 140 

Val Val Leu Cys Glu Gly Val Lys Trp Leu Ser Phe His Ser Gly Tyr 
145 150 155 160 

Asp Phe Gly Tyr Leu He Lys He Leu Thr Asn Ser Asn Leu Pro Glu 
165 170 175 

Glu Glu Leu Asp Phe Phe Glu He Leu Arg Leu Phe Phe Pro Val He 
180 185 190 

Tyr Asp Val Lys Tyr Leu Met Lys Ser Cys Lys Asn Leu Lys Gly Gly 
195 200 205 

Leu Gin Glu Val Ala Glu Gin Leu Glu Leu Glu Arg He Gly Pro Gin 
210 215 220 

His Gin Ala Gly Ser Asp Ser Leu Leu Thr Gly Met Ala Phe Phe Lys 
225 230 235 240 

Met Arg Glu Met Phe Phe Glu Asp His He Asp Asp Ala Lys Tyr Cys 
245 250 255 

Gly His Leu Tyr Gly Leu Gly Ser Gly Ser Ser Tyr Val Gin Asn Gly 
260 265 270 

Thr Gly Asn Ala Tyr Glu Glu Glu Ala Asn Lys Gin Ser 
275 280 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> PCR primer to amplify tob gene 
<400> 5 

cccggatcca tgcagcttga aatccaagta 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify tob gene 
<400> 6 

cccgtcgacg ttagccataa caggctggaa 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify lck gene 
<400> 7 

atgggctgtg gctgcagctc a 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify lck gene 
<400> 8 

cccgtcgaca ggctgaggct ggtactggcc 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> PCR primer to amplify lcKTP gene 
<400> 9 

cccgtcgaca ggctgaggct gaaactggcc 
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